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OBJECT: Identification of the following aie compounds. | 


1. Carboxylic acids Sie 2 cid 
(a) Aliphatic compounds: Oxalic acid, Succinic acid, Tartaric acid, and Citric ac: 
(b) Aromatic compounds: Benzoic acid, and Salicylic acid. 


QO OH Uh 


Oxalic acid Succinic acid Tartaric acid Citric acid Benzolcucid Salicylic acid 


2. Amides/Anilide 
(a) Aliphatic compounds: Acetamide, and Urea. 
(b) Aromatic compounds: Benzamide, and Acétanilide. 


A, He re oy" NH2 cae 


Acetamide Urea Benzamide Acetanilide 


4 SYSTEMATIC SCHEME FOR THE IDENTIFICATION OF THE ORGANIC COMPOUND: 
1. Preliminary Test: Flame test/Ignition test 
If. Detection of Functional Group: Functional group test 
If]. Detection of compounds: Confirmatory Test 


I. Preliminary test 
Experiment 
Flame test 


Observation _ 
Sooty flame 


\ 


Substances with char sound 
Smell of ammonia 


Inference ee 

Maybe an aromatic compound 
or aliphatic compound 
containing a-small proportion of 
hydrogen e.g. CHCls, CCl 
iphatic compound _ 
Carbohydrate 

Nitrogenous compounds like 
Urea, amides, ete. 


{ 


to 


il. Functional group test 
Functional grou, 
Carboxylic acid 


3—COOH 


ifoence 
Litmus Test: Add a | Blue litmus changes to | Maybe ~COOH group 
drop of a_ given present. 
aqueous solution of an 
organic compound on 
blue litmus paper. 


! R-COOH + H20 — R-COO + HOt oy 
| Sodium bicarbonate | Evolution of brisk +COOH group 
test (NaHCQ;): | effervescence and: Sonfirmed, al 
Dissolve the gi sas gi ies 


eRe 


. “ag : [ organic cempound ac white "peeinine wet Et | é 
; Water) and add | limewater, S| “4 a 
ana: | NaliCO; solution or} cea 
| [solid to pence ater es Dee eee | 
Amide te | NaOH, test: 6.2 “gm oF | Smel FoF aoa ert he 
he POS ak aqueous roduc he. 
| we AL ee ee of compound 
: NH tA mL of dil. N&OH | 
# eohution + Heat. pee 
Then, add excess’ dif. | Aete eenmne ces gc 
NaOH solution in the | Evolution of ammonia} tae ae 
mixture + Boil gas, : betta 
(a) Keep HCldipped | 


paper or glass rod on| White fumes “. of Indicate amide group is 

the mouth of the test ammonium — chloride pres ent. 

tube. a (NH.Cl) are produced, 
(b) ei 

Keep the moist red | 


litmus on the mouth of | Red litmus turns 


blue ibs Indic cate amide rou is 
the test tube. > Pook 


pre Sent. 


ee ee tn ern, : “ER I ae a EEE : 
Tafel’s test: Aqueous | Red to violet color ‘is Indicates i salle: Mee 
Pe simage of eompound | obtained. (ArNHCOR) fg test! 
ate a mL :of conc. | Stand’ for. a few. present, 
H H>SO-and Shake well. 


minutes, color changes i 
Then, add 0.2 gm of | to green, 


K2Cr207. 
Hydrolysis Test (Azo An | orange 


“dye Indicates anilide | 
dye test):. Jn an! | obtained. | (ArNHCOR) ne 
aqueous solution of | rare 


compound add 5 ml of 
dil. HCI... Boil © the 
mixture | and cool, | 
Then, add 2 mi. of |, 
WaNQ> solution and 
cool again. 

And .add 0.5) mL 


{alkaline peel 
SRE iy SPI ohana ta fA eins Ua ale Aaatiat ol errr 


present. 
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Hi. Confirmatory test 
Lee se a te a aa aaa eneetinenne s+ - ees eee Le i ae ies 


| Car box . ¥ iis acids { 
He aw 


——— nn = 


wrewers 


Inference 


Tompounds _Experiment___ _Obser srvation 


1. Oxalic acid K MnO, test: To 3 ml. aqueous: “Purple le colour of KMnO. | Oxalic acid may 
Crystalline solution of compound, add 1 mL is feaieiicote: be present, 


dil, H2SO, and 4-5 drops of 
KMnO«g and then warm. on 
flaine. 


solid, — white, 
odorless, 
soluble in cold 
water 


em tee -_——- 


CaCh test: To 3 mL neutral 
solution® of given compound, 
add 2 mL CaCl2 solution. 


Oxalic acid is 
confirmed. 


Immediate white ppt (in 
cold) of calcium oxalate 
are obtained. 


| 
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Bive ring test: To an aqueous | Appea 


edd Resorcinol (2-3. flakes). | layers. 
teat and then cool the mixture, f°" | 
Add a few mL of cont, H:S0, ! 

along the sides of the test tube. | 


a ee en ee ee 


eek 


pMieep agp tents © 
ution of compound ~ few drops of NHAGt 


Method I: Agueots soi 
, + Heat (ti no smell of ammonia) + Cool. 
\ Method ti: Aqueous solution of compound + few drops of dil; N2OH solution. 


| Preparation of neutral solution ®: 


solution ef a given compound, } rng ate uncon of 9 | 3 consi 


firmed. 


y7> Citric acid | CaCi; test: To 3 mL neutral White ppt of calcium ' Citric acid ie | 
“Crystalline | solution* of given compound, | citrate is obtained after | i confirmed. - 
:solid. whke, | edd2 mi CaCk solution. boiling ig, 
| adoriess. | }. : 
a otk ee 
‘ ed ath i. 


Sodium nitroprusside test: To | 


Qo} Sdlenoa ties Gelom(CO | { 
] = aqueous soltion of | & COz gas evolved). j 
y 4 < 4 ee 
, Compound add. 4 «mL cone. | 3 oy iG ; 
H:SO. and Heat. : Byes oi i 
j Thea. cool the resulting yellow) 9 oe me ; 
; Solution and dikee it with HO} +s ; 4 
> = et +4 Ld ° j r g 
} and add NeOH solution (te mezke | Pi i 
' it alkeline}. i Te is, ‘ H 
| And add a few we rops of frestity | Ba Rae j 
| Prepae|d socium nitroprusside. 4 | i i 
bes At? interse red eplor | i 
b S: Ceppeared. i Caric © acid; is | 
} v8, j confirmed. t 
= H } i 
t ; 
H i : ‘ 
- tet Cae 4 | ' F i 
i ; 
t H 
} ‘ 
t 73. Secci inie 3 4 Saar pena 
ee | C2Ch test: 3 mi nextral ; W hits Pp of calcium | Succinic acid is 


Succinate ase 


i 
aS of given compound, 
f after scratching the sides | 


t 26 2 ‘tal, CaCh solution and i 
| bork, 


cyl reac H 
oniess. j ( glass rod. 
a Pact ; 
p . itya’s 
‘. ee 
! | 


| 
t 
{ 


4 
f 
; 
i 


color } 
F shows: ° 
of conc. H: ‘SOrima dry test tube. | — 
Seat the mixture for a few r ater Silution with water}, 
minenes, cool, and then pour the | ' [Po ‘ ae 
mnixurs ime a beaker containing ; 
100 mL of H:0 and add dil, 
NaOH fences) 


ee ahh ee ee See Samm hirer 


® pre h PTK we, 


PAL. 


Se ee eee 
a 


7 = 


} 
1 
: 
H 
i 
t 
' 
‘ 
f 
i 
§ 
ft 
i 
4 
4: 
} 


nee 


05 tained confirmed. 


i of the test tube with a | 


} Suecinic acid 


ee 


Elem eee rete owen ove leew oy -- 


contismers. 
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is 


snintoneeennepenem id, 
= nL, neutral PT White ppt. of . calcium Tartaric 401 


pn eT Cah; ‘Test “fo 4 rmed. 
acre Tartans solution® af given compound, | tartrate are obtained after confi 


add 2 mL, CaCl> solution and profanges heating. 
C3" Q: 3 a3 +. 


ae 
ty! 
Ht bast b2 ations 
, iS) a oeeemnemnetd 


Follen's test! To a “acutral silver mirror is produced. | 
solution” of a given compound, | 
add Tollen’s reagent and then 
warm the mixture on a water 
bath. 


| neid 


Crystalline 
solid, white, | boil. 
adoriess. 


Sl 
t 


i 
5 


ace 


donfirmaed. 


(enna ol car caieay mannan re LR DNL CECE LITO 


AgNO, 4 NH,OW ——™ [Ag(NHy)21 
Tollen's reagent 


‘Ol ————> 2AgOH ———> Ag,0 
Simplest reacting 

species 
RCHO + Ag,O. -———* RCOOH +Ag| 


Charring (blackening) 
observed with the 
evolution of CO, CO», and 
SO». hs. 
Buff-colored ppt is 
obtained. 


is | Tartaric acid is 


confirmed. 


H.SO, test: Heat a litthe amount 
of tartaric acid with cone. H2SO, 
ona fame with shaking. 


a eres en re tees SS ey Cereus 


5. Benzoic | FeC i test: To a neutral solution 
acid ofa given compound add neutral 
PeCh, solution. 


Benzoic acid is 


confirmed. 


3C,UsCOOH + FeCl, ————-—"_ [C,H ,CO0"}, [Fe**] + 3HC1 le ee 


Ferric benzoate & s¢ 
(Buff colored ppt) Neu! : 


Ge. ~ Salicylic FeCl test: Toa ‘aneutral solution 
acid ofa given compound add neutral 
FeCl solution. 


ppt (Ferric Salicylate) is 
obtained. 


3CgHs-OH-COOH + FeCl, 


[CgHs-OH-COO}, [Fe?*} + 3HCI 
Ferric salicylate 


Bry lest: Te To an aqueous solution | White or yellow colored | Salicylic acid is 
| of a given compound add a few | ppt is obtained. confirmed. 
drops of Brz water. 


On i} OH 
C-—-OH 8r Br 
Br 
H,0 (Polar solvent) 
Br 
(Tribramophenol) 


Oil of Wintergreen test: Take a | Smell of oil of wintergreen ee acid 
‘compound in atest tube, add No hoeh ace smell). 
CH;OH and conc. H2SOs and |) 
heat it, 
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————<———— 
. ee . is 
AZ. Tartaric | CaCh test: To % mt, neutral | White ppt of calcium | Tartaric acid, 


‘ ' 
acid solution® of given compound, } tartrate are obtained after | confirmed. 
| Crystalline add 2 ml. CaCl, solution and | prolanged heating. 
. te ! 
solid, | white, | bow ts { (my 


} on | y, 3 ; 
odoriess | 4 é t SJ | JS 43 
| : ‘ 1 , 
pie ke ee Men 


' 
| Tollen’s test: Vo oa déuteal | Silver mirror is produced. | Partarié acid ts 
solution® of a piven compound, | ' / 

' 


ant 


he 8 


; confirmed. 
al 4 | 
add Tollen’s reagent and then é: 
warm the mixture on a water \ 
bath. 


AgNO) * NIOW --—" [Ag(Niy)f “Ol 2AgOH ——> Ag,0 

Tollen's reagent . Simplest reacting 
Species 
RCHO | AgO ———» RCOOH + Ag | 


H>SO, test: Heat a little amount Tartaric acid is 


Charring (blackening) is 


of tartaric acid with conc. H3SO, | observed with the | confirmed. 

ona fame with shaking. evolution of CO, COs, and . 
ne SO. 
5S. Benzoic | FeCl; test: To a neutral solution Buff-colored ppt is | Benzoic acid is 
ncid ofa given compound add neutral confirmed. 


obtained. 
FeCl; solution. 


‘ 


i>, 

3C,UsCOOH + FeCl, ————— [C.H,COO*}, [Fe**] + 3HCI rf 

Ferric benzoate & Aug 3S 

(Buff colored ppt) Naecf ty gt 

6. Salicylic | FeCl; test: To a neutral solution | Violet. or purple-colored | Salicylic acid is 
acid ofa given compound add neutral ppt (Ferric Salicylate) is | confirmed. 


FeCl; solution obtained. 


| 
| 
| 
| 
| |! ‘oes 


| Se ee ee ee Se te : 

3C,HsOH-COOH + FeCl, —————_ [Cg H-OH-C007}, [Fe?*] + 3HCI 

Ferric salicylate 
Br; test: To an aqueous solution | White or yellow colored Salicylic acid is 
of a given compound add a few | ppt is obtained. confirmed. 


drops of Br2 water. 


On q OH 
= C-—-OH Br Br 
| ~ Bry 
———_—> 
“7 H,0 (Polar solvent) 
Br 
(Tribramophenol) 


“Oil of wintergreen test: Take a 
compound in a test tube, add 
CH,;OH and conc, H2SO, and 


heat it. 


Smell of oil of wintergreen 
(like an iodex smell). 


Salicylic acid 
confirmed. 


is 


nad 


er rm 
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: OH 
Awe {COO 


< ee if 6 CH On Hoe Siw 


7 
\ 
H \ 7 APT ii 
: a Sh it hy 5 é 
~ ¥ ’ 


Chtots yoter greet 
{methyl salieviate) 


Amides/Anilide_ : : may 
1. Acetamide | NaOH test: Take a compound Ammonia (ec. Resim 
White, and boil it with dil. NaOH. Acetamide 
crystalline SO, test: Take a compound d “fi rmed 
solid, soluble | and boil it with dil. HSO:. Heeger 
in water 


Vinegae smell is obtaine 


(due to the formation 0 
acetic acid). © 
2. Urea NaOH test: Take a compound FAmmoningsic eve [Ura my | 
White, and boil it with dil. NaQH. ax Ses sal . 
crystalline Biuretic test: Take a compound | A_ crystalline biuret, Is 
solid, soluble | in a dry test tube and Heat it | formed (due to” the 
in. water (until it completely melts and all solidification of liquid). 
ammonia has evolved). 4 


Dissolve the solid residue | A purple (violet) color is | Urea 
(crystalline biuret) in a few mL | obtained. confirmed. 
of H2O and dil. NaOH solution 

then add CuSO: _ solution 


dropwise inamixture, Pie ee aa ees wos 
Aare ert, 
€ « oO 
?. man 
’ c y 
weed 7 Pend 
* by Sm] font 
et > . 
~~ ~ ‘ eg 
¢ ¢ i > 
rove Lays here 
Uteet a meta yi Lb dabhs Cu comples (violet coor 
3. Benzamide | Benzoic acid test: Boil 0.5 gm | White ppt of benzoic acid | Benzamide is 
White, _ | of a compound with 10 mL of | is obtained (shiny } confirmed, 
crystalline © ...| dil. NaOH and then cool. Next, | crystals). 


solid, . soluble | acidify the solution with dil. 

in hot water H2SO; © 

Bitter almond test: Heat a little 

»| amount of the compound with 
sodalime. 


Benzamide 
confirmed, - 


Smell of bitter almond is 
observed (due to the 
formation of 
benzaldehyde and 
benzaldehyde also called 
oil oF birt er almonds). 


4. Acetanilide 
) 


K.Cr.07 Test: Heat — the 
compound with a pinch of 
K2Cr20; crystals and add 2-3 
drops of conc. H2SOx. 


Acetanilide 


The red color changing to 
confirmed. 


Breen is Roresed, 


i} 


t 
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